Aim: To investigate the prevalence and predictors of sexual frequency, sexual desire in midlife partnered Chinese women. Methods: Sexual frequency, sexual desire over the past 3 months, menopausal symptoms and other socioeconomic information were assessed for women aged 40-65 years in the Shanghai Sixth People's Hospital. Results: Among 3485 eligible partnered participants, the prevalence of low sexual frequency (less than once per week) and low sexual desire (less than 5 scores) were 72.74% (95% confidence interval (CI) = 71.16%-74.23%) and 71.79% (95% CI = 70.30-73.17%), respectively. Multivariable logistic regression analysis revealed that age (odds ratio (OR) = 1.20, 95% CI = 1.17-1.23), more educated (>15 years) (compared with<10 years, OR = 0.62, 95% CI = 0.48-0.82), perimenopause, postmenopause (compared with premenopause, OR = 1.48, 95% CI = 1.02-2.15, OR = 2.76, 95% CI = 1.80-4.23), sleep disorder (OR = 1.24, 95% CI = 1.02-1.50), unemployment (OR = 2.05, 95% CI = 1.45-2.92) were independently associated with low sexual frequency, while multiple linear regression revealed that age β = -0.126, 95% CI = -0.139--0.114), unemployment (β = -0.792, 95% CI = -0.954 to -0.629),chronic diseases (compared with no disease, single disease (β = -0.200, 95% CI = -0.020 to -0.077, multiple diseases (β = -0.792, 95% CI = -0.859 to -0.372), body mass index (β = -0.615, 95% CI = -0.859 to -0.372), postmenopause (β = -0.915, 95% CI = -1.143 to -0.759) were independent indicators for low sexual desire after adjusting for confounders. Conclusion: Low sexual frequency and low sexual desire were quite prevalent in midlife Chinese partnered women. Some factors, such as sleep disorder, obesity are modifiable or can be prevented or treated with safe and effective therapies.
Introduction
Sexual function constitutes an important part of women's lives. It has been reported that low sexual function exerted an adverse impact on the physical and psychological health of midlife women. Although it has been widely studied in Caucasians, little is known about Chinese women, especially in mainland China. 1 China is a nation with a long history of conservatism and lack of sex education; therefore, Chinese females are usually reluctant to discuss sexual issues 2 ; the Female Sexual Function Index (FSFI) is often described as a reliable tool for determining dysfunction prevalence 3 ; however, it produced ambiguity or opposite results. [4] [5] [6] Maybe one reason is that it is too complicated, embarrassing and time-consuming for Chinese women to complete it, and the other is that the data bias is caused since FSFI does not exclude the unpartnered women. 7 Therefore, we should exclude unpartnered women because unpartnered women would certainly underestimate the prevalence of sexual frequency. Collectively, there is a requirement for short and concise screening tool in assessing sexual function for partnered women, and some researchers have highlighted the need to examine the components of female sexual dysfunction separately when investigating potential risk factors. 8 Menopause takes up one-third of women's whole life with various complaints and distresses due to the decline of ovarian hormones. As one of the menopausal complaints, deterioration of sexual function is not only affected by menopause per se 9 but also the severity of menopausal symptoms, 10, 11 which exerts a negative impact on the physical and psychological health of midlife women. The decrease of hormone in menopause influence sexual desire, and this decrease is also associated with vaginal atrophy, 12, 13 and vaginal atrophy produces unpleasant sexual experience, thus leading to the decline of sexual frequency, further triggering a disruption in the sexual response cycle. 14 Therefore, A few studies have applied sexual frequency, sexual desire to be indicators of sexual dysfunction. 7, 15, 16 Compared to structural questionnaires, sexual frequency is easy to be remembered by midlife women, and sexual desire can be easily and quickly obtained by the subjective responses, which could be simple tools for evaluating sexual function for middle-aged women. Thus, we aim to provide a contemporary and actual estimate of the prevalence of low sexual frequency and low sexual desire in partnered Chinese women at midlife. Furthermore, we object to determine the risk factors including menopausal symptoms associated with low sexual prevalence, low sexual desire. As aforementioned, sexual frequency and sexual desire interacted with each other; therefore, the third aim is to report the risk factors for low sexual frequency in those who were in low sexual desire and those who were not.
Methods

Study design and participants
This analytic cross-sectional study enrolled participants aged 40-65 years who visited the Menopause Clinic in the Shanghai Sixth People's Hospital. The inclusion criteria were as follows 1 : with partners 2 with no hormone therapies over the last 6 months 4 completion of questionnaire without difficulty 5 with no vaginal lubricants moisturizer over the past 3 months. Women with unworkable cooperation and missing data were excluded from the study. The socioeconomic information was assessed using a self-designed questionnaire administered by well-trained investigator through face-to-face interview. This study was approved by the Ethics Committee of the Shanghai Sixth People's Hospital, and the study was performed in accordance with the approved guidelines. All the participants provided written informed consents after full explanation of the study.
General questionnaire
The demographic information was obtained using a general questionnaire, and it has been applied previously, 17, 18 which was administered by well-trained investigator through face-to-face interview. Hypertension was defined as self-report of any prior diagnosis or by criteria recommended by the seventh report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure (JNC7). 19 Diabetes mellitus was identified by self-report, the use of hypoglycemic drugs or the following oral glucose tolerance test (OGTT) when fasting plasma glucose over 7.0 mmol/L was detected in the routine check-up.
Measurement of sexual function
We used two indicators to assess sexual function: sexual frequency and sexual desire over the past 3 months. Sexual frequency was determined by participants' responses to the question 'Did you have sexual activity with a partner over the past 3 months? And if did, how often? To prevent the recall bias, the sexual frequency was recorded by the times of sexual intercourse over the past 3 months. It should be noted that non-penetrative sex, such as kissing, heavy petting, masturbation and fantasy were excluded in the sexual activity. According to the response, we classified these responses into two categories, ≥1/1 week and <1/1 week. Responses were used a two-point scale ranging from 'less than once per week' to 'at least once per week'. The decline in sexual frequency was defined by 'less than once per week'. 16 Sexual desire was described on a scale from 1 to 10 (1means least, 10 means most) according to the subjective responses of participants, which was defined as a feeling that includes wanting to have a sexual experience, feeling receptive to a partner's sexual initiation and thinking or fantasizing about having sex according to the FSFI. We classified women with a desire domain score no higher than 5 as having the low sexual desire. 20 
Menopausal subgroups
According to the Stages of Reproductive Aging Workshop (STRAW+10), 21 we divided subjects into premenopausal group (with regular menstrual cycle), perimenopausal group (consecutive irregularities >7 days from their normal cycle), postmenopausal group (absence of menstrual periods for 12 months).
Other measurements
Anthropometric parameters including weight and height were recorded. Body mass index (BMI) was computed by dividing weight in kilograms by the square of their height in meters. In addition, a number of menopause-related risk factors including main menopausal symptoms were also recorded in the meantime. Vasomotor symptom, sleep disorder, mood swing, depression, heart discomfort and fatigue, vaginal dryness, bladder problem were recorded as binary variables (yes/no Have you experienced these above symptoms over the past 3 months?)
Statistical analysis
All statistical analyses were performed using SPSS 22.0 (IBM Corporation). All the variables were tested for normal distribution by Kolmogorov-Smirnov test; Levene's test of homogeneity of variance was further performed. They were depicted as means AE standard deviation (SD) or number (%). In addition, the continuous variables were compared using independent t-test if data of the two groups satisfy the homogeneity of variance, otherwise, tested with Mann-Whitney test, whereas categorical variables were compared using χ 2 tests or Wilcoxon rank sum test. Risk factors for low sexual frequency were computed by logistic regression analysis. A logistic regression model was assessed by the Hosmer-Lemeshow test. Corrected R 2 values were derived from the linear regression model. Residual analysis and diagnostic plots were conducted to verify models assumptions. In the meantime, multiple linear regression analysis was performed to obtain a best model of factors correlating to low sexual desire. In order to detect the adequacy of the sample size, the Kaiser-Meyer-Olkin (KMO) test was utilized. The Barlett's test of sphericity was carried out to examine the correlations between the variables. For reliability analysis, internal consistency was evaluated using the Cronbach's α coefficient. A two-sided P < 0.05 was considered to be a significant difference.
Results
Demographic characteristics of the participants
A total of 3485 women were finally entered into the study. The KMO test was 0.751 and Bartlett's test of sphericity was significant at a level of P < 0.001, which showed the high quality of the sample population. The Cronbach's α coefficient was 0.502, which was acceptable in the vulnerability subscale.
The basic characteristics of two groups (normal sexual frequency and low sexual frequency) were presented in Table 1 . Statistical significance of these variables existed between two groups (P < 0.05). Participants were on average 50.15 AE 5.56 years of age. Women with low sexual frequency reported being older, obese, menopausal, with older menarcheal age, higher prevalence of hypertension, diabetes mellitus, osteoporosis, hot flushes/sweating, vaginal dryness, additionally, less employed and more parity (all P < 0.05). In our cross-sectional investigation, for chronic disease, we found that 11.93% participants reported to have hypertension, 5.48% with diabetes, 5.16% with osteoporosis, 22.27% reported to have one chronic disease and 4.28% reported to have at least two chronic diseases. In Table 2 , compared with premenopausal women (49.26%), low sex frequency was up to 81.57% in perimenopause, 97.26% in postmenopausal women. While the low sexual desire in premenopause group (49.79%) was much lower than the other subgroups, with 80.39% in perimenopause, 94.66% in postmenopause.
Assessment of sexual function
Among 3485 women, 948 menopausal engaged normally in sexual frequency (≥1/1 week). The prevalence of low sexual frequency was 72.74%, and the prevalence of low sexual desire was 71.79%, while 33.80% reported to never have any sex in the past 3 months. As shown in Table 3 , after adjusting socio-demographic variables and menopausal-related confounders, independent determinants for low sexual frequency were age (odds ratio (OR) = 1.20, 95% confidence interval (CI) = 1.17-1. We further investigated the role of sexual desire in predictors for sexual frequency in a multicovariates adjusted model. We stratified the participants into two groups: normal sexual desire and low sexual desire according to the score 5. We found that in normal sexual desire group, age and sleep disorder were independent risk factors, for low sexual frequency, while in low sexual desire, age, more educated, postmenopause and employment were determinants independent of other confounders (Table 3) (Table 4) .
Discussion
Female sexual dysfunction is difficult to adequately assess especially in traditionally conservative Chinese populations. For this reason, only a few studies have reported middle-aged Chinese female sexual problem. One study has reported in 2012 that the prevalence of FSD is lower among Chinese married women in Hong Kong than women in the United States and some Asian countries. 22 A recent Chinese study has reported that among middle-aged Chinese women, sexual desire is lower in 56-60-year-old women, compared with those aged 45-55 years, whereas vaginal dryness and dyspareunia become more prevalent with age; however, the population is small with only 120. 22 Our large-sample investigation revealed that sexual problem should be given great concern as a considerable proportion of midlife partnered Chinese women with 72.74% reporting to have low sexual frequency, and with 71.79% being low sexual desire, which is much higher than a study of 371 Chinese women aged 40-60 years in 2014 reporting that 39.6% women had low sexual frequency (small sample and population selection may contribute to the disparity).
1 Meanwhile, this result was a little bit higher than that in one study (with 69.3% low sexual desire). 7 As our study enrolled the partnered women, it could reflect a more actual and concise assessment of sexual function in midlife Chinese women.
Sexuality in middle-aged women is a multifaceted construct that includes multiple biological, psychological and socioeconomic aspects. 1 In our study, age, employment status and menopause status were independent predictors for both low sexual frequency and low sexual desire, whereas sleep disorder was independently associated with low sexual frequency; while BMI, health condition served as determinants for low sexual desire.
Little is known about the sexual frequency in the context of sexual desire. We stratified the participants into two groups according to the sexual desire. In our study, sexual desire was affected by menopausal status, which was in line with previous studies. 10,23,24- While menopause was not an independent risk factor for low sexual frequency in participants with normal sexual desire but was a determinant risk factor in low sexual desire. We may safely infer that low sexual frequency was affected by the dual effects of menopause and sexual desire.
Aging is considered to be an irreplaceable aspect of evaluating the sexuality function. In agreement with most conclusions of researches using similar designs, 25 sexual frequency and sexual desire decreased with aging.
As mentioned above, the severity of menopausal symptoms also adversely affect sexual function.
10,11 Thus, we also evaluated the correlation with menopausal symptoms; however, we only found that sleep disorder was independently related with low sexual frequency in women with normal sexual desire not in low sexual desire. Some other studies have also found the relationship between sleep disturbances with sexual function in menopause. 26,27- However, with different results compared with previous studies, 11, 28 we did not find the associations of sexual frequency with other menopausal symptoms, such as hot flushes, depressive symptoms, bladder problem and urinary incontinence. Different evaluating methods and sample selection may contribute to the disparity.
Chinese women had a high prevalence of low sexual frequency and low sexual desire, and they were found to be associated with employment status and education level. It seems that better education and postponing retirement will bring higher income and social position to the menopausal women in China, which is helpful to reduce the sexual problem for them. Many studies are consistent with our report in which higher education is a protective factor for increasing the sexual frequency. 29, 30 Researches indicated a consensus on the impact of chronic medical problems 31, 32 (hypertension, diabetes, osteoporosis and obesity). Our study also found the relationship between chronic diseases (hypertension, diabetes, osteoporosis and higher BMI) with low sexual desire.
Evaluation of sexuality is not an easy task, during neither research nor clinical practice use of a long and tedious questionnaire is an important reason. We applied a simple self-designed questionnaire on sexual frequency and sexual desire in a large sample investigation. Quality analysis revealed that the selfdesigned questionnaire was highly validated and acceptably reliable, which could be suggested as an instrument for assessing female sexual function. It is proved that sexual frequency and sexual desire could be alternative instruments to replace complex one. More importantly, simple indicators are fit for exploring female sexual function in elder and undereducated menopausal women.
Several limitations need to be mentioned in this study. First, the inherent drawback of a crosssectional survey may weaken the causal relationship. Second, psychological factors, such as the perceived importance of sex and self-image were not considered in our study. In addition, women with partners suffering from some form of erectile dysfunction or medical illness were not investigated in our study. Therefore, a further longitudinal study is needed to confirm these relationships. And our team is now working on the prospectively randomized studies of menopausal hormones therapies.
In conclusion, the sexual problem must be a part of health concern and medical education and physicians must be advised to ask the aged patients about their sexual concerns. In addition, attention should be focused on some modifiable factors. Some treatments, such as menopause hormone therapy, should be taken as the priority to improve women's sex quality.
